Bone marrow structure and its possible significance for hematopoietic cell renewal.
The authors review the progress made during the last quarter of a century in the fields of hematopoietic cellular proliferation and differentiation in relation to the bone marrow structure and the microenvironment provided by the marrow stroma in which unlimited self-renewal occurs. The marrow is conceived of as an organ in which the stroma originates from local mesenchymal elements which form a vascularized and innervated matrix, seeded later by blood-borne stem cells. Transplantation studies using total-body-irradiated dogs show that stem cells derived from the marrow, as well as those from the blood and from the fetal liver, are able to repopulate a marrow rendered aplastic by irradiation. By grafting equal numbers of GM-CFU from peripheral blood and bone marrow, a faster hemopoietic reconstitution is provided by blood-derived stem cells. The most efficient stem cells in the long range are those derived from fetal liver. Bone marrow and peripheral blood GM-CFU differ in some in vitro characteristics such as radiation sensitivity. These peripheral blood cells are more radiosensitive than those derived from the marrow. Autografting of bone marrow mononuclear cell fractions obtained by velocity sedimentation techniques demonstrates that the fraction of small mononuclear cells holds a repopulating potential similar to that of circulating blood stem cells. The cells collected in fraction 2 of a discontinuous albumin gradient contain most of the blood stem cells and repopulate the marrow without causing GVHD, while cells collected in fractions 3 and 4 contain a minimal amount of stem cells and cause severe GVHD.